A steep upsurge of human immunodeficiency virus (HIV) -associated multidrug-resistant tuberculosis (MDR-TB) was recently observed at a referral treatment center in Buenos Aires City. Between January 1994 and June 1995, TB isolates resistant to at least five drugs were recovered from 101 of 272 HIV-infected inpatients. Highly resistant isolates from 77 patients underwent restriction fragment length polymorphism study with IS6110. After cross-contamination was eliminated, a single TB strain was found to have caused disease in 68 patients with a history of on-site exposure. The frequency of smear-positive pulmonary disease was higher among these patients than among non -MDR-TB HIV-infected patients (50/68 vs. 60/148, P õ .001), and the 1-year survival was dramatically reduced (5/68 vs. 92/148). The strain involved in the outbreak was traced back to patients hospitalized in 1992. Institutional infection control policies were and may still be inadequate to contain the spread of TB among immunodepressed subjects, as is the case in other large urban hospitals in Argentina.
Following trends previously observed in other urban areas
Muñiz Hospital, in Buenos Aires City, is a referral treatment center for infectious diseases as well as the seat of the TB worldwide, tuberculosis (TB) has reemerged in the city and province of Buenos Aires at a pace 5-fold faster than the averDepartment of the University of Buenos Aires. Wards are distributed in several buildings within the hospital grounds. Since age annual increase noticed in Argentina since the beginning of this decade [1] . Buenos Aires produces nearly half of the the onset of the AIDS epidemic, an increasing number of HIVinfected patients have shared wards and other facilities with 14,000 new TB cases in Argentina each year [2] . AIDS plays a major role in this resurgence, as shown by rates of human nonimmunocompromised patients. In 1993, a special building was devoted to them, but no particular policy was implemented immunodeficiency virus (HIV) infection and AIDS-related TB in Buenos Aires, which are the highest in the country [3, 4] .
to guard against hospital infection among immunosuppressed patients, who were free to circulate in common areas within Deteriorated TB control policies and poor socioeconomic conthe hospital grounds. Whereas HIV-associated TB was already ditions contribute as well, favoring transmission in underprivifairly prevalent in the hospital between 1985 and 1990 (Ç20% leged sectors of the community, particularly among HIV-inof all TB cases), no MDR Mycobacterium tuberculosis culture fected individuals [5] .
was obtained from HIV-infected patients during that period Lately, a dramatic increase in the number of AIDS patients [9] . Since then, the incidence of MDR-TB has increased from initially infected with multidrug resistant (MDR) tubercle baa single case in 1991 to 5 and 10 cases in 1992 and 1993, cilli has been detected in a nationwide survey endorsed by the respectively. World Health Organization, to which Buenos Aires and its
In 1994, an alarmingly high proportion of isolates found suburban area contributed with the heaviest load of HIV-related to be similarly resistant to several drugs suggested hospital MDR cultures [6] . In addition, one of the two MDR-TB outinfection. To investigate this possibility, bacteriologic and clinbreaks reported so far in Argentina occurred at a large suburban ical records from HIV-TB patients admitted throughout 1994 hospital, near Buenos Aires [7, 8] .
and the first semester of 1995 were reviewed, and restriction fragment length polymorphism (RFLP) typing with IS6110 was performed on MDR M. tuberculosis isolates from patients with to Muñiz Hospital between 1 January 1994 and 30 June 1995 were reviewed. M. tuberculosis cultures were considered as MDR when showing resistance to at least isoniazid and rifampin, and date of diagnosis was considered the date on which the first MDR M. tuberculosis culture was obtained from the patient. MDR cultures displaying additional resistance to at least three drugs were submitted to RFLP typing. Age, sex, place of residence, risk group for HIV, extrahospital exposure to MDR-TB patients, and 1-year survival were determined. Laboratory cross-contamination was explored for clinical specimens processed on the same day that resulted in cultures with an identical RFLP pattern. Same-day isolates with identical drug susceptibility profiles were also considered, when applicable, if RFLP was not available. The order number of the specimen, laboratory operator, result of acid-fast bacilli (AFB) smear examination, existence of isolates with an identical resistance profile obtained from the patient at another date, and clinical evolution compatible with TB were assessed. Figure 1 . same day, resulted in M. tuberculosis cultures with an identical M RFLP pattern. On the basis of bacteriologic and clinical Results records, laboratory error was virtually discarded for all but 1 specimen. The suspect sample was a blood culture processed During the period 1 January 1994 through 30 June 1995, 1253 patients with culture-proven TB were hospitalized. Of at the laboratory immediately after an AFB smear -positive specimen from another patient with the M strain. Although the them, 272 were HIV-infected and 981 were HIV-negative or their HIV status was unknown. Isolates from 148 HIV-infected blood culture was from a symptomatic TB patient with a previous culture-positive sputum sample (not available for RFLP patients were either fully susceptible or resistant to one or two drugs other than the combination of isoniazid plus rifampin. study), contamination could not be completely ruled out, and the patient was excluded from further analysis. The remaining 124 HIV-infected patients had MDR isolates, of which 101 were resistant to five or more drugs, usually
Characteristics of patients in the M cluster. In table 1, characteristics of 68 HIV-infected patients confirmed to be ill ethambutol, kanamycin, and pyrazinamide in addition to isoniazid and rifampin. In figure 1 , frequencies of TB with different with the M strain are compared with those of 148 with non-MDR-TB (126 fully susceptible plus 22 drug-resistant TB other levels of drug susceptibility are depicted by semester, showing a steep increase in highly resistant disease throughout this than MDR) who were hospitalized during the same period. Significant differences were observed only in relation to site period. of disease, smear positivity, and 1-year survival. Median survival of patients with the M strain was 33 days. No significant difference was found in any of these variables when patients with the M strain were compared with 32 patients whose similarly multiply resistant isolates either had an RFLP pattern other than M or were not studied by RFLP.
At the time of diagnosis of MDR-TB, patients with the M Figure 2 . IS6110 DNA patterns of 3 variants of multidrug-resistant strain were hospitalized in 10 different wards. exposure to each other in addition to hospital exposure. They contracted MDR-TB within a period of 4 months, as did 2 children in the household (isolates not available for this study). Twelve patients had been treated at the hospital for fully susceptible TB sometime before the isolation of M bacilli. Two others had records of previous TB with cultures resistant to a single drug. All 14 completed treatment or had negative cultures before the onset of the disease with the M strain. Only 1 of them suffered both episodes of TB within the period of study; a drug-susceptible M. tuberculosis specimen, obtained while he was still under standard antituberculous therapy, Table 1 . Characteristics of HIV patients with tuberculosis due to showed a completely unrelated genotype (figure 3). (24) 36 (22) 68 (50) NOTE. %s may not total 100 because of rounding. NS, not significant; AFB, acid-fast bacilli.
* No. of patients with acid-fast bacilli -positive smears for pulmonary disease. * P Å .005 (50/56 vs. 60/87) for patients with pulmonary disease with/ without extrapulmonary involvement.
† Wards in building for HIV patients. JID 1997; 176 (September) prisingly, the frequency of HIV-associated MDR-TB started to increase in this institution at the beginning of this decade and reached outstanding figures in 1995, when it largely outnumbered cases due to non-MDR tubercle bacilli. Data presented herein show that, between January 1994 and June 1995, this steep upsurge was mainly associated with a common resistance profile, which included at least five drugs ( figure 1) . When studied by RFLP, a single M. tuberculosis strain, named the M strain, was found to affect 92% (68/74) of the 2 -7 months elapsed between the hospital exposure and isolation of the M strain, suggesting an accelerated progression from infection to disease. As half the patients survived õ5 weeks from the onset of disease, and lengthy conventional methods were applied for cultures and susceptibility tests, the diagnosis of MDR-TB was often confirmed postmortem. Besides, 74% of the patients with the M strain had AFB smear -positive pulmonary disease, and the hospital had a limited provision of alternative drugs. Thus, many of them remained infectious until death, and HIV-infected patients suffering from other opportunistic infections were exposed for long periods to the M strain. Nosocomial transmission of TB is documented for the first that of the M strain. Both patients with the M strain had initially time in a developing country. The association with AIDS, the resistant TB at admission (ward 18 in September, ward 10 in accelerated spread, and the high rate of fatal outcome were December). During the months previous to diagnosis, they had three features shared with similar outbreaks reported earlier been subjected to prolonged hospitalizations in wards 18 and [14 -17] . 20 due to other opportunistic infections associated with AIDS.
The M strain could be traced retrospectively to 2 of the 5 Of the 35 non -HIV-infected MDR-TB cases included in the HIV-infected inpatients with MDR-TB diagnosed at Muñiz study (1992 -1993) , only 1 presented a culture with a pattern Hospital in 1992. As clinical records of both patients strongly closely related to M. It was recovered in January 1993 from a suggested nosocomial infection, it is conceivable that this patient with pulmonary TB who had been unsuccessfully strain, or an ancestor, had been brought into the hospital earlier. treated at the Tuberculosis Unit throughout 1992 (figure 2, Although the available information was inadequate for identivariant Mo). After this MDR isolate was obtained, a new therafication of an index case, a variant of this strain (Mo) was peutic scheme was applied and she was discharged, apparently found to coexist about that time at the hospital, and it was cured. RFLP patterns of MDR M. tuberculosis isolates obtained presumably a representative of a progenitor strain. from the remaining non -HIV-infected patients hospitalized Although at the time of diagnosis ú80% of the patients with during 1992 and 1993 were polymorphic in comparison with the M strain were hospitalized in the building set apart for each other and unrelated to the M genotype.
HIV-infected patients, virtually every ward and service at the hospital was involved in the outbreak throughout the period of study (table 2) . Several of these patients had received care at Discussion outpatient clinics, emergency rooms, or intensive care units shortly before or after diagnosis. Recently, an increased incidence of TB and of HIV infection coincided in producing a strong impact on current hospital
Certainly, personnel at these facilities must have been extensively exposed to infection. To our knowledge, no case of practices in Buenos Aires and its suburban area [1, 6] . Inadequate isolation facilities, scarcity of resources, and unawareness active MDR-TB has been documented among health care workers to date. However, no risk assessment has been conducted at the management level aggravated the situation. Muñiz Hospital, being the referral treatment center for communicable disin this occupational group, neither have skin-test screenings been routinely performed. Thus, there is no basis for estimating eases in Argentina, had the worst share of this burden. Severe cases of both TB and AIDS converged there independently, the frequency of recent TB infection among health care workers during the period of study. Educational and skin-testing prooften after having become unmanageable at peripheral health care centers. Such a setting was prone to foster the disseminagrams for health staff should be given high priority in this institution. tion of MDR-TB among immunocompromised hosts. Not sur-/ 9d31$$se08 07-10-97 12:50:02 jinfa UC: J Infect
In the second half of 1995, certain measures were underafter this study was finished, among other strategies for the containment of MDR-TB [22 -24] . taken in an attempt to bring this outbreak to a halt. Bacteriologic diagnosis was expedited, alternative antituberculous drugs became available for all MDR-TB patients, and a new
